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Abstract 

TIte utilization of observation-codin.*; systdRis as a teacher train* 
ing tool is generally limited because todioua procedures for processing 
data result in delay of fe«?dbtick to trainees. The importance of in- 
oediata feedback in the training of teadiors is discussed. A prototype 
computer assisted teacher training syste-n (CATTS) is described. Class- 
room behavior is directly coded and transmitted in "real-time" to a 
computer for data analysis. The computer and associated hardware and 
software configurations provide continuous immediate feedback to the 
trainee in the classroom. Preliminary research and development ac- 
tivities are briefly described. 
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TQWAHD THB tffiVEI^MBNT OF A COMPl^Bft* 
ASSISTED TBAOiBR TRAINING 8Y8TBM (CATTS) 
'<l6lvyn t. Seam. 
Center fer tnnovatien in Teaching the lf«ndi«^p|)ed 
Indiana University 

This brief comauni cation outlines an approach for applying computer 
technology to teacher training and the study of teacher«pupil inter- 
active behavior In classrooms, while exploration of many of the ideas 
discussed projects into the future, prototy])e developments and research 
activities have already been conducted by the author and his associates 
(Senmol, 1968) , and are currently being continued at the Center for tn* 
novation in Teaching the Handicapped (CITH) at Indiana University* 
Space does not permit detailed description nor explication of these 
developments. Extensive documentation of configurations and activities 
is available throuf^ CITti (Semmel* Olson, 9 WeisKe, 1971). 

O verview; Toward Dcvelopini; a Skill Oriented Training Program 
Teacher training programs differ in their orientations to develop* 
ing appropriate skills among their trainees. However, there appears to 
be an agreed emphasis on the importance of practicum experiences in the 
training process (Peck d Tucker, 1971). Direct contact with children 
is thought to ho more valuable than vicarious exposure through lectures 
and discussions aliout the teaching process. John Dewey *s well worn 
udtnonitlon. 'Uenm by doing" ts altitost universally accepted (if not 
practiced) by teadier educators. However, sinply providing trainees 
with an op|iortunity to teach in a practicum environment without appro- 
priate feedback does not insure t\\o acquisition of spocific teaching 



akiUa any mtv than dp lectures or <tism8lon» in a university methods 
course. 

the process of eequiring appropriate teaching skills is defined by 
the ability of trainees effectively to discriminate! generatOt and 
evaluate behaviors. pattemft« and teaching environments (Hunt. 1971). 
The task for university training programs Is to teach acquits (i.e., 
train teachers) to demonstrate specific teaching skills. Specification 
of training objectives should make it possible to test empirically tho 
hypothesis that the achievement of training criteria is effective in 
facilitating pupil learning (nosenshine* 1970 (a)* (b), (c); LeBaron» 

Peck and Tucker (1971) have outlined a series of steps which 
describes a 'system" for developing effective teaching skills. The 
system calls for the r^recise specification of the beliavior to be learned, 
carefully planned training procedures designed to adileve the objective* 
the measurement of the results of training in terms of the behavioral 
objective, feedback to both the learner and the trainer, and recycling 
through xhd training procedure until reaching criterion. 

Tho Peck and Tucker model characterizes an ideal sequence for con- 
topporary teacher traininp proprans. It should be pointed out, however, 
tliat the sequence of steps proposed is as mud) determined by a set of 
unverbaUzod <.>otAOdolo<tical constrictions as by philosophical or em- 
pirical convictions. For cxnntple, the model assumes that feedback must 
follow measurement of results, w'«ich in turn must folloiw training pro- 
cedures. If, on t.AO other hand, results and feedback could be achieved 
concurronr ly with tr- ininR. such methodology would appear to be a 
potentially optinal extonslon of vhe theoretical suostrate that i»ro- 



duceU the sequential paradiip. However, there is obviously a nuuibdr of 
practicel problems in acliieving these training facets conourrent The 
Qeasurenent of the effects of training traditionall/ has taken plaee 
after the observation of trainee perfbmanee. It generally has required 
recoraing, summarising, and analysing results fotloi^lng performance. 
Feedback to a trainee classically has assumed that summatlve procedures 
are necessary, since formative feedback procedures during training re- 
quire an effective delivery systen to the trainee (or trainer) which 
would not interfere with the perfoxmance being assessed. 

The Importance of Immediate Peedback 

Assuming a methodological sophistication which permits the measure* 
ment and feedback of results of tralninn concurrent with the perfoniances 
of trainees in practicuro settings, there arises the question of the 
ability of trainees to utilizo knowledge of results while simultaneously 
being engaged in attempts to practice specific teacliing skills. The work 
reviewed by Broadbont (1958), and Swots and Krlstofferson (1970), offers 
some theoretical and empirical support for the contention that the human 
adult has the requisite information processing competence to recode 
simultaneous multiple messages. 

Hoinrich and IlcKeegan (1969) reported that discrepancies between 
teachers' beliefs about how t.hey were acting and how they wero observed 
to act were less pronounced when subjects received concurrent immediate 
supervisor)' feedl)ack as compared to delayed feedback relative to teaching 
behavior, the concurrent inmodiate fee«l',ack condition was delivered by 
the supervisor who raised colox*-coded cords whenever a desirable or un- 
desirable t?acher behavior «ccun*ed. 

'?oddy (1968) <'om4>nst rated tliat counsoiing trainees who received im- 
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iMdiate ftt^ervisor)^ foodliaek through a dictaphone earplug deviee improved 
significantly more in enpathic skills than tliose who received t»ither 
delayed or no feedback. Spauiding (1971) siiailarly reported that in- 
service teachers who received a variety of feedback experiences showed 
greatest iaiprovements under a condition employinn inrtediato feedback 
during classroom instruction periods. The immediate feedback from the 
observer was transmitted by means of a wireless audio receiver and ear 
speaker. It should be emphasized that in these studies the feedback 
provided to trainees was instantaneous and occurred during rather than 
after the training sessions. The work cited* therefore, offers empirical 
evidence for the contention that teachers in training can process and 
utilize feedback information while attempting to acquire specific teach- 
ing skills. 

The intportance of immediate knowledge of results or feedback in the 
learning process has been well documented. Greenspoon and Foreman (1956) 
have reported that delayed feedbac!;, compared to immediate feedback, has 
a negative effect on human learning on a simple motor task. Tasks in- 
volving verbal skills appear also to be facilitated throu^rh the imme- 
diacy with which fccdbnck can be provided (Bourne, 19S7). Some workers 
have {iotio so far as to contend that feedback might well be the "strongest" 
and "most important" variable involved in learning and performance 
(Hilodeau § 3ilocicau, 1961). 

Mencc, the himan learner may be viewed as a so If -regulating cyber- 
potic system who relies on feedback In his efforts to maintain goal- 
<]iroct(i<l behavior (Smith Q Smith, 1966; Scmmel, 1908). The tiore rapidly 
t!v. li^'^rner cnn receive feoUback, the more rapidly he can bo expected to 
podify his bvhavior In t'v^ Jiroctlon of Jiscrirainablo objectives--and, 
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thus, increase his efficiency in th« acquisition of toaching skills 
(Gibbs. i9S4). 



Observation Systtas in TeachoT Training Pfograas 

It is ovii^ent that tho atipulotion of what constitutes relevant 
teachinit skills must be developed within the context of a comprehensive 
philosophical or eapirical framework of that Which is h/pothesited to 
positively effect pupil learning. The most relevunt objectives in train- 
ing will probably be those which go beyond the simplistic notions of 
trainee discrimination ond g^n^ration of a specified frequency of X or Y 
behaviors. It is more likely that a training program will need to be 
concerned with complex interactive patterns of classroom behaviors end 
with the concatenation of these p»ttems into operational definitions 
of desired pedagogical environments. 

A number of observation-coding systems have been developed by 
educators interested in describinf. relevant teocher-pupil interactions 
in classrooms (Simon 0 Boyer. 1970; Medley $ ititsel, 1963). The catego- 
ries used in these systems constitute operational definitions of what 
the designers deem to be important classroon* processes. When teacher- 
trainees are encouraged to favor one subset of behaviors or patterns 
from tho total set of cutegories defining the system, it may be said that 
a program has established specific behavioral objectives for the trainee. 
When trainee performance is observed systematically and tite codified be- 
haviors are fed ^"»ack to trainees, the syster. may be thouRht of as being 
a functional teacher-training tool (Aroidon, 197Q; Bondi, 1970; Flanders, 
19-0), 

Objervation-coUlii ' systonui have? an intrinsic appeal to tead;cr 
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e<hicator». Thoy (a) «»sta!>Ush a sot of opttiatinnall/ defined behavioral 
objectives for the trainee: (b) generall/ suggest an implicit set of 
training proceiiures leading to direct practicum experiences for trainec^ss 
ard (c) generally provide a set of ground rules which permit reliable 
measurement of trainee progress. Existing systems vary greatly in their 
specificity of teaching behaviors. Soi»e focus on the affective climate 
of the classroom (Flanders. 1970) , while others focus on the cognitive 
demandH made by the teachers (Lynch Ames* 1971), teacher control be- 
haviors (Fink ^ Semmel. 1971), teaching stratef.las (Dellack, Kliebard. 
Hynan, ^ Smith, 1906). non-verbal behaviors (Galloway, 1968), and a host 
of other interactive skills. 

While ideally suited to the requirements of a skill -oriented train- 
ing program* observation systoms are subject to limitations as operation- 
al tools for teacher training programs. They require extensive time 
commitments on the part of trainers who, after assisting trainees in 
discriminating operational objectives, must observe, code, summarize, 
analyze, and subsequently feed back the results of performance to trainees. 
Hence, the total training process becomes tedious, and the excessive 
time commitments seriously limit the feasibility of «tuch an approach. 

Secondly, analytic methods available to the trainer generally pro- 
hibit feedback of relevant patterns of interaction beyond the frequencies 
of siinple two-stage transitions, '(ethods of data reduction frequently 
lead to distortions of the frequencies of behaviors for specific periods 
(Collet & Semmel, 1971). Of c^O'itest inportaice, however, is the fact 
that currcsnt methods necessitate relatively long delays of feedback to 
trainees, ifonce, as ImplJefl Ny the literature previously reviewed, it 
if questionable that the inforjistion provided to trainees could have 
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maxinutn effects on the modification of subsequent teaching performance. 

Bxploitina Coiiiputer Technology in Teadier education 
Hie introductory sections of this coaaiunication emphasise the im- 
portance of inaiediate feedhaefc to the acquisition of relevant teaching 
skills. Observation systens were discussed as potential operational 
tools for the specification of training objectives* as feedback instru- 
ments in training* and as tools for the measure»Ant of trainee perfor- 
mance. The utility of such observation-coding feedback systems is 
severely limited by the tedium imposed by data reduction procedures and 
resulting delay of feedback to trnlneos. It would appear that there Is 
a need to explore a ski 11 -oriented teacher training system which meets 
the following criteria: 

(a) permits the adoption and/or generation of a broad spectrum 
of observable teacher and/or pupil behaviors- -to be 
definable within the context of any system of N mutually 
exclusive categories of behaviors. 

(b) permits the continuous and instantaneous observation, 
coding, analysis, and feedback of relevant training in- 
formation to the trainee while he is teadting— with feed- 
hack delivered through some meaningful auditory or visual 
source wit'.iin the teaching environment. 

(c) permits the utilizution of automatic analytic techniques 
for th? continuous, r:ipid sj^tth^Fls and description of 
relevant »>«havior.<., patterns, a.»d envlronnents- -while 
naintairiint; both tite frequency and duration of behaviors 
n$ well as their sequential relationships. 



(d) pi»iinlt9 th« vapid cumulative storage and mrioval of 
all training sftssions for any onu trainee or group of 
trainees who uses the s/stem. 
One of the moat promlaing ineans for meetinp the alcove criteria U 
through th« exploitation of ••real-time" coinputer technolo«y. iifhat fol- 
lows is a brief description of a prototype computer-assisted teacher 
training system (CATrs) »<hich is currently under developmirnt at our lab- 
oratory. 

What is CAr rs? 

CATTS is conceptual Ized as a closed- loop cybernetic system capable 
of producing continuous inancdiate f.>edback of relevant teacher-pupil inter- 
action data to the trainee in the classroom, so that modification of be- 
havior can be realised through regulatory teai^ing moves in accordance 
Mith predetermined Objectives. « 

The prototype CATTS configuration presently consists of three Inter- 
dependent stations: Teadting Station, Ob serv at I on -Coding Station, and 
Analysis-Encoding Station. Flguro I (p. 9) illustrates this conflgura- 
fion '.vlth a schematic diacram of the present CATTS Installation at 
Indiani University's Center for Innovation in Teac»\lng the Handicapped 
(CI ! l) . 

T eadting Station . The Toajhing Station consists of a classroom or 
classrooms whicli can accommodate a feedback device. The feedback source 
is located so that the teacher can use the infornatlon contained as re- 
quirfc'.. with no interference wi'h on-kioin-! classroon activity. T»ie feed- 
back display may be eitlior visual or au'itory in nature, controlled 
eit:\*»r dir^ctlv by the conputer or in.'ir«ctly through external display 
hardware. 
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analysis. The possibility of using videotapes in conjunction with tho 
syston was consivtered in developing a coAputetised technique Cot train* 
ing students to discriminate reievant behaviors and tor training reliable 
observers. The consensus coding system (CONCOOB)^ requires two or more 
trainees to observe a videotape of classroom activity. Utilising tho 
same observation-coding system, the observers enter their codes through 
button-lKix terminals to the computer. When a coding consensus is not 
attained « the computer stops the videotape, records tlie differences, 
and '•refuses" to move on until the trainees discuss their differences 
and reach a consensus. 

T!irough CONCOPE, wc' hope to extend the teacher training capabilities 
of CATTS as well as train reliable observers. GONCODS can be used as a 
vehicle for developing trainee attitudes about observed classroom be- 
haviors. The conputer can act as an impartial "discussion leader*' by 
pointing out to trainees wh^re and when they differ in their attitudes, 
perceptions, etc., and can he programed to wait for differences between 
trainees to be reconciled (Semmel et al. , 1971). 

Preliminary Reseordi md Demonstrations with CATTS 
\ctudlly, CATTS is just a kitten. Hence, many modifications have 
yet to he implemented through researdi and demonstration projects. Ob- 
viou;ily, the most pertinent question is whether the system does in fact 
have the capauility for developing and modifying specific teaching 

*A prototyp*? version "f this systei" was developed in the writer's lab- 
cr.itory at the Ifniversity of Michigan in collaboration with L. Guess 
anu .4. Fia.;i!t»rs. 
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skills. I c can be reported with a degree of confidence that the system 
eliminates the tedium of coding, suanarising* and analyzing data as* 
sociated with traditional approaches to observation systems. As such, 
it has obvious advantages as a research tool. However, the efficaoy of 
CATTS as a training system remains to be empirically demonstrated. 

Pour preliminary investigations were completed by the writer's 
students at the University of Michigan during 1969. Schmitt (1969) and 
Kreider (1969) attempted to demonstrate significant positive effects of 
CAtTS in training college jtmiors aspiring to teach the meutaMy retarded. 
Trainees attes^ted to increase the use of specific categories of behavior 
in two content areas defined in a modification of the Flanders Inter- 
action Analysis System. Schmitt focused on increasing trainees* uses 
of broad questioning behavior and on reducing the frequency of binary 
questions in a class for the educable mentally retarded (EMR). Kreider, 
on the other hand, attempted to increase trainees* uses of pupil ideas 
in a class for EMR pupils. i:reider*s results offered only limited sup- 
port for CATTS training effects. However, with a limited number of 
subjects and training trials, Schmitt* s findings were very encouraging. 
As hypothesized, tlie results indicated that G\TTS trainees spent sig- 
nificantly more time asking broad questions than did control trainees. 
Descriptive analysis also revealed a positive relationship between 
tvachcrs' uses of broad questions and the production of broad responses 
(multiple word utterances) of their E?1R pupils. Tliis study pointed to 
a nurriber of complex interacticm effects and problems of transfer v;hich 
rc«|uire future c.vploration. 

Weaver (1063) , a third member of the CATTS group, studied how pre- 
conceived expectations about EAR children affected the modification of 
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trainees' uses of pupil ideas. The wults did not support unequivocal- 
ly the superiority of CATTS feedback, although CAm subjects did demon, 
strata greater gains when compared to trainees who received the delayed 
feec&ack condition. 

Additional support for the efficacy of CATTS was obtained by Van- 
Every (1970) who brought the system out of the laboratory and into a 
practlcum environment. In this study, a remote telephone line was used 
to communicate between a speech clinic training site and our CATTS lab- 
oratory. Observations of therapists in training were coded in the clinical 
setting and transmitted by telephone line to our computer (in real-time) . 
The feedback provided to trainees by the computer was delivered through 
an avent recorder which traced a pattern, representing the training ob- 
jectlves. on a moving belt of paper within the clinical setting. The 
results clearly revealed a significant increase in the use of social rein- 
forcement (SR) patterns of trainees who received CATTS feedback when com- 
pared to a contrast group. Learning curves revealed increments for all 
trainees in the use of SR modeling patterns, but CATTS trainees in^iroved 
significantly more than the "no-GXTTS" trainees. 

Vanrvory»s work has demonstrated the feasibility of eventually 
moving CATTS into public school classrooms for in siju training op- 
portunities. In the near future it may well be cost-effective to develop 
corprehensive regional CATTS installations for in-service as well as 
pr.-service teacher training programs. Tlie use of touch tone data sots 
and telephone linos currently permits communications between classrooms 
in the couBiunity anJ centralized computer facilities. Tiie cost effective- 
ne<:s of si'.di a system mifiht be Improved considerably through the eventual 
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us© of transponUers on communication satellites (Jamison, Ball « Potter, 
1971) and other promisins hardware and software configuration develop, 
monta (Jamison, Fletcher, Suppes Q Atkinson, 1971). 

Tlie prototype system on whid} the initial CATTS studies were 
executed further has been developed and expanded in our CITM laboratory 
at Indiana University. The system presently monitors and provides con- 
tinuous feedback to three classrooms some distance from the main 
analysis*encuding station. Several investigations are currently under- 
way within the context of a Special fidiication methods practicum for 
undergraduate trainees. The effects of different feedback conditions on 
tho acquisition of questioning skills by teacher trainees are being as- 
sessed. The impact of CATTS feedback on questioning behavior of trainees 
is being studied under both classroom and simulated (role playing) con- 
ditions. We are also using the system in developing behavior management 
skills of prospective special education teachers. CATfS' potential for 
simplifying the process of classroom observation coding for research 
purposes also is being demonstrated in several studies at our Center. 
For example, the system is used to record and describe simultaneously 
the behavior management and cognitive de»»«and strategies of teacher traln- 
O'^s in the classroom, in an attempt to re.lato interactive patterns to the 
achievement of mentally handicapped pupils . 

Freiiminary results of our current work, together with indications 
fro"i earlier research, are encouraging. The future utility of CATTS as 
a teaclior training tool will depend largely on the outcome of long term 
controlled studies of its effect on trainee skill acquisition and on the 
ability of the systen to assist trainees in the generation of those 
teaching patterns and environnents that optimize pupil growth. J.'e are 
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